CjIjIuiIujVI j 4_aIaJ) 

(jl ill AjjjJjj 


cr^a JJ £ 
ja^il £^3) JjjlaJ 
^UII 

A£. jjutll SjjxoaJI ujl£ ,ja-a]| aJL^j 

Soft starter 
& 

Variable speed drive 


JlJPj 


/ Y. .V/ 



p^VI Jjla QC. ktl -i 

: gjA CjlSja-A]l pj^l Jjjla £>} 


aJjVi cjUjUJb prasyi - / cr^ pHiji - j*iM p^V' - 

ajjALall ^)jIa]I AlllSjCca - ^^IaII (J j%.a\l - 4-JjjH La^oJ t - 

. ^ftUll p^laVI ^LbjLj # .jjilall 4^JI f UiL cj£j^a]l saLS Jl 4iU=l 
^jc- Jaia i_a3 jij] ClllS^p^a]! (J-aC- SaL} 3 jl p jlajH Jj^Ja CllljLi^. (jl 4_iiij (jl LiA ^ .all (j-aj 
^-aj-a*a]l (j-^" j 4 (J^-iasS Jjjiall (_£ i AA^j (_£j^.l jjj tJljA (Jj v p jlajU IjLlJ l^isi (_£ i 

i_Jj)U-».a\l ^jALa ( p jlajH f-Aj ) 4lac £.Aj 4 1-)U Ala cJ^)a-a]l (J-aC- 4 » n)-» ^ALi jl pj^Aiba (_£*J 
oAA dll^liuLa ^^JfcLaj aJj-\.a\l 1 g j u >n ^^ii]! ^ jjjtilj 4jajjjbdl J ^ALa j 4_la 

(Jaxj 4_±ja)l_La]l j p jlajM j)\ n-kV j)\ j'ic-VI jy*j •Aa».jJ jl lAA (J£ # (Jl -akjM 

^^jJI (Jj-aj LaJjj a j i» no jjSj A3 ^1 iaJI (J-aC- ^^3 (JSLaua A3 jJaLk ^jLli. (_jj 4 aJ^p^a]! 

^aj^axJl ^ 1 )Vi\l (J-aC- JJu3 Aa. 

4AJjla jc- ^)Iai]l (j>»a» J V aJ^p-a (_^V j-j 'll p jlajfl ^ld AiiSaj L-Jpj La^-a Oajjuj (jJj Laj3 jjjjj 

: p^V' 


( Ud ) 2 .Km > l.l.mt.kn 


Ust p^V 'J* 

Ud = 

Un jj jj 

Mst p^V' f 'j 6 - 

Km = 

Mn ^ ja^ll ^ jc 


aJ^pall (J-aC- 4 x j j J-i jc- ^>a*-J (JjlAplI jp Ai-jj (J^slc- mt 

( _ 5 fLljl£jj! JcaaA]l Jalc Jvll 


jl iliLaS jj\ yic-V' jy*-J 4 ^ 1 ^Jjoi>a]l 4 JLLJ 1 p_j^Aa_j-a (jXui La] 4 jLaia) A^.lj ji Laiaji ^g-a]l (j^J 
(JjLa CllVLaJl { j^-> x J ^oLJI p^iLa'Jl (j-a 4 _aLSal] l^yS j-j oj_l*j-a]l 4 _c oAl_li]l ^Llaj 

LlA j 4 jaili-a]! (J-aaJl j»jc- 4 . Uti~s ^ajlA 4jjoi (JkAaJ 4 Jlc- jjoi 1$j3 ^Ll^j (JLa^.'Jl 

jja.'Jl AiJl (jj^J (jl L. l-v 1 4 jUa]l jj 3 jj p jjJbj-aj 4 ljAaLLa]l (jl JJ oLilj'Jl 
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( Joualijj £ jjoi ) CASjvaU -uj 

Soft Starters for Induction motors 

Soft Starter p^ayt - \ A-* 

4 iba. ijjbll 4 nJn i jabjl iblbja»-ali jj (Jjlb jjjla j-« (_£jbi Aiijjla l ^Jb ^C-bll 

£*a lUUJI ^gic- *da ibi/lc-LLa j\ ibLa jULa 4jjjjla] A^jLous 4jjjjia ^A j 4 4jjblLall 

bij2*-al] CbLii! a 

t jL^ui.1 41 ja jiu, ^bilj ( solid state devices ) oL^j ^Vn . n 

(Jblbl jLiil! j_j*l Laic. a-biil jjjblj jbbb ^Vill ^ib bliij ( SSS ) 

JJC- ibjaabl dllaLa £-a (JjoiLoLlil (^g-ic- ^liLall JjaaajJ UA 1 _4_la ^jlbll jbbl jab jA 
jjbbbl t ^gbba CjlaLail ji b <_blLa (J^ tall ojb ^ja*.s~> (_L-ajj jl i 4 nan jll A-iliMI 

.blja-a]! CllliLa j-® 1 ^La JJjb ^»JJ 

AlUall jjSjj - Y /c_j 

iJ-ajtj ^gbl ^g. i jbill ibjiabl (J-aC- a-lbi ajV'na.ail 4iiUall jj3jb t jjllLa jj^-J ^C-bll jj 

£-a l_bb jjb i ibja-all ^gic. jj.'L.bl jj jbb till ^£bi]l ^JJ <ULaJI a.l£Jj ‘ C5 JJ^ (J^bd lgJLa^.1 
jjSjj ^gJLilLi 4 \ n ill j j^'i > a j t <c. jabl jl jjdl Cl ll jj-aj jaLoibl jj.1 4jbibil (JataJI i 9j jla 

.^Uaha^l J*lc. £*jj 4iUoi! ^J^Lab 
: 4bibi ovuib <LLa*j Aib^j AiUoii jja jb biiia ^bii ^iy\ jji* J* ^ j 

a-ibbl ^Uab cb-lbi 4ba.lLaJI ibLa.'U.oN jJu^ab] l-li. LaC-b Ic-illaj L_1 jILuall jj£d Labe- ** 
.Ajaabj^l ellbLaxJI ji ellbblail t_jjjbj ^lal La.jUla Lc- LaLaj i_]j\)-i.a\l <jjbj Labe- ji 

jj jbl JajjA Cllljjjb Ajij) i - 1> j Labe- ** 
aJLLc. ^ j c- be- jjjS jj jj Ja jjA Cl) jAi. ^lai ( ill-rush) ^ibbl jblii' luebj a - la . j Labe- * * 

JJjS 

tbl£ja>-ail tblc-illal jii£j Labe. I- l\)-»\l (J-alc- Jjlb jjak.1 j-a ** 
(_ 5 JJ^ (J^biJ (J-aJaJi (J- 4 ^ Labe. ** 

p^iiyi bt> -r/ lj 

^gbl Ab^lLai I tbLalUaail (^gJc- C-Lbadlj (_J^.Ijjs (^gJc- jbb]b ^jb bjj^. ill^ ^C-b ** 

a-biii I'tw* 


a-bjl bjj^v a\\ jbl ajji j-albj 
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l—lHall (J-alc. (j-alaj) ** 
Ajl u«-i\l (JJajj oj-aC- o^ljj a£lj-y.a" ojl^pk A^-j.} (Jjlii ** 

jljjkiai Aj' ,jjJ Aaujx a£j^ ** 

<C-U-ini.iV' <J-al& £3 j ** 

ASU=l!' ojjjli (JUia JUlljj 4 < s\g'im.a\' Ac-' JalmVI Julia ** 
J-al jC (j-a AjLluLa j' ^LoijV' j' jluiJlj jjIjj A^j Vi-a JjuU ^ILallj J1 ^.jjV ** 

Jjj^ajlllj c_u£jJl J^joi ** 


Voltage Control jSjSllj ^aall -t A-a 


U-i'l'il' J^lal' i^.U diVU j' -^.'j j_jlol ^^-il' 


jjL J13 (Triac) *^Uj2 ' 


1SCR+1 Diode £ jaJ' jj^ J£1 


£ jaill i _ s k. JjJa J 1 JA jjL Jil 2SCRs 
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( SSS ) Solid state switches 

ojja u ■'* ^iii Cn^ ( dimmer ) SjljVI j-aii-ij a i ±u> Aijjla]l oa^j ^sViii (j] 

( SSS ) ^.4 Q-dl jj-^aLie jjj (_)j-^j]i Ajjl j J ]J»\i ^Lj 3 ^Jsuijli jjjiilLl ^Vlli Lai 

^ jaJI jjjj Aj jj lC^J^ Ajjl j oAL) j Lie. i"n^> 

; lg_La Ltj-a oAc- Aj ( SSS ) ‘dajaii^J ^ ^ jiJI jlijILl ^Vlli j| 

<ajjlaj 4 L.ol -sli Clile-1 n>»li C> % ^ C> JSi £^V' ^ ( SSS ) ^ ^4^' u) - 

.CuLill £-a Aja^jj^ll CllLajULali 4 )-»>«' jj ^-^Is^i 
(J i« >mM 1 4-aJ^Lali i Sjjla]l (■_ Um~n jjjii jjj»*' ^-Ijg >>i 

cJ^(SSS) s^jltUjlI^jl J ) jjjjm A la-mi jj ^-^IsVi Lie- jjjiili jjjij Aijla (jj 

LljjjJ^ll LUaj (jfLa-alt j-a 

; (jjMUH (jA A k na<a\i A^majJL LIIAj ^gjjjiiSlVi ^amli ^JJ ji jSLaJ 
( Open loop ) a jIaII dlia. (> a jll ^LiS £ jiJi JJ jJ Cama jj • 

jLnli jjj <LijULali (_ JiLa A iml jail AjjULali jjc- ^ jaLil jj jib • 

. ( Closed loop ) « j'aII cl 


Switching Elements ^4' j*aUc- - V^ 


AjLxjII Jai. jjjli -lie- tdj^w.a\\ JatAlt jLiillj ^S-a-jli ^glc- ojAlii j j£j (ji t_ la. j iaJ jll jmalie 
AjI^j JaJjli jjmaljjd jg^u-oL/ ' jjjiili jj4 U *•. ] 4 AjAiilll ^3 4-llle 4_a3jjj idlj& (jj£L) LS^J 

jj£d jji L. laj Lli_j3 / £ » * / 4j-l*j]i 1 t\ jjjli (jjfL) LaAje iLLaS - AjAkAII liS jjjli 1 sLtjCai 

(ji C- la-J Clli jjg Vi\i oAA (ji AjSLili ^s-g-ali jj-a dSi£j - CllljS / \ Y * « / iaJ^i jjaaLic- jj jJ AjAjc- 

o^jjLdi CLljliill (3-lc- ojAU (jj^i 
tjAlS (j_ 5 ^J (ji i—l*-i-a]i (jxs CA ji /) Y * */ ^ Tnac ) LlLjiili Ai^la ^3 4ji jSiij (ji luLali (j-aj 
(Llll "s jjjj jLliJi (jj^-J (ji aLii (jxj ^LilLj . o^)jl*JI CllljLiiSi a-liiii II oAIj j (dc- 

(ji (j^ ( Triac) t ] y ] ^ f ‘ SCR - SCR j> SCR-Diode 

_(JLla]i A \x i.*-i (j^lj o^jjLdl CLijlLill (J<aVn 
CLUal j3ll edi jJ Aj^.Lij ^)*jai]l Aj^Li (jxs (jjiliLaJi (jjj ls joUJ j )]I jjLaiili (jjS^joi AjAjc- j 

^iilLLs ja- (jiaaL SCR-SCR u) jLJI jj jj ^ C?ciU]i ( harmonics) 

Lai i (j-aiili CJlc- Ig-iSlj i-la- Aids CllUasi jlli C'~n^> 4_uill Aj^Lili j-a AjjC- j-a jj^ii JLilLj 
_VLa*£La)i (J^jaiij tLaj (j^xLji IgiSlj ALiall 4j^.Lili (j-a (Jjlaia (Jsi ^^3 SCR-Diode ^J^ 3 

j jjiiS Lfri Ua i ui i Jij SCR-Diode ^ (^y* ^ ^ cj) 
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ls* u^j f JSj 4 Jaia Ai .1 j jjiaj ^<\W q I (jSaj Soft starter u) 

( 4 -i^-aj^' SCR/Diode ) <jjjjia 


LI O 
L2 O 
L3 O 


%- 

-t*r 


■O T1 
■O T2 
■0 T3 


^)JaLiLo (_]£. jJgj (JajV ^ilaj oA^kj <J%J elua. Jaa3 ^jj jjIaJ ^ajj ji 

4 tile's <al\ ^plall ojljaw Ajjj jl liH <JLoj CliUaal jj jq ]aj Aj-llc. j 

( ^ SCR/Diode u^y ) 


LI O 
L2 o 
L3 L> 


%- 

-to; 

V 

-to; 


■OT1 
■O T2 
■O T3 


oAa.j (_]£. jJaj jLiill JL elua.jljJaS <!i^t!Li ^fLs»j]l ^!ij jl 


LI O 

Ll O 

L3 Q 


%- 

-to; 

%- 

-to; 

V- 

-to* 


■o ti 

■O T2 

■O T3 
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Open Loop Control 4Ljlaj <*1^1 -V/lj 


^ ^ ^ j^' s j'^' 

<jl jja <& jjo! j' Aic. c_jj p> . J ,.> iJ l jlii]l (j& !>\iiauj jjlj jjjii' 'aa j Start Voltage 

£_jlj£ 4 £-UjjI JJ jj]l £jlil ^aJ 4l^.j/s VIAj jjfLl] <jlAj]l JJ jJ £t-ajJJ . AjAjc. ii]ji~a]l 

V!Aj]I jpa jjjjII AC-L-aJ jjs jj Full Vltage J-at£J! JJjjII J] ^ 5 ^- jp» jH 

tialjj Ramp Time 



Ramp Time 


( TVR ) ^ _>jj ( Timed Voltage Ramp ) jls^' Aj' i> j u) 

^gJJ (J- <aJ jjjj]L tjjJaj IajI jj t— m aJ lA& j v ii]ja~all jjji]l £-a 4jbl )-».a]lj j/sjtJ 

(TVR) AjI jj]l j-a j jjj»‘i j£-aj jS] j jn» j\\ iLlii jjjil! jj£jV oaIc- _(_J-al£JI jjj!i]l 
jjj] lAA j^]j .Tijliillj ^ jAjj jja j]l AjI jj jLaij (jJI £^jj ( TVR ) jjjjll Aj! jj j-aj jj 
ti]j*s.a\l (jlAaj jS-aJ C* 1 1 *\ _ jCuVa Caj jj£dV cj]ja-a]l jLaUJ ^ Villi LaLaj Cl 1, W 1 La] tijlisuj 

j/s j]l lAA j TuLi /l » / 4jLalSJl 4£. jjai]l (jJ) jLaili] AiiiV jLa^Lj 

jjjj t> % v * VUJ j % ^ * (> ( Start Voltage ) VIaJi j, ji JL^ jj<d & JIca 

jlj^j! ^aAc- jjuJaj jS]j j^.alLa Jilj 4_jja)l_La]l jn» Ml 4-tm‘l a-liljl L-laJ (JS ^jlc. j i jA*-a]l JtnII 
f j*-j Jjixla VIaMI jj jj Tiwjj jjj*j l]£ ^g-lc- j . Aj& iLljja-a]! ^j & 

AlLtiLa ^ jc- 4-ajS jl a! t ^ajc- oAljj 4 Ja. -n. j 4jIAj]I jj jj Aj jj ji lAA 

jjj Jjsl Jj]b AAi_l ^a jc. jj jia.1 JJJJlJJj i jxa 4-aJxjjajaJj ii]j~s.a\l CllLLli. ^jJJ 

tj]jja-a]l ^aJ-ajw^ajj 4jlAj! jjjj 
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c^lja^l £-a ^jJaau (jill LRT (J-aLtll c_Jjdj j!)ld j/a pLlsLH ^ajc- ^Liliuil jiLaJ (JS ^gic- J 
qj $> j LRT cW-*-]! 4^aia SaIc. j . ^jAui V 1 4jAaCi]l 3tn jjji cs - ^" Laj. ja.a 4 jIaj 1I jjjj ^jjaj 

’ . <J-isii ^rasyi <»> t> ( % r ° * j % n * ) 

p^lyt jjjj kh'va -A/lj 

lAjii*J jiiSI jl i (jjfall jjjjll AjI jilj I jL.o jj£d 4j!Aj]1 jjjJ dll^. OaAmj jjSLl jl j^-al 

. jUIL fSaJl! dULa 

jj*-a ja jj ^j^^H ls^ - pLlsj jjjj (jiLj 4^ jilAall ojIaII c_ u«^> ^cU! (jJc- p-^LH jj 

i SjjlaJ lillij i (_Jal£J! jjjjl! (_]>.*-) 1 (jda. i ijlj^-all (jaaJ! i Sjjia jc- jiajll jjaij 

tljl m - " ' ui ^jill Jajjioillj LRT JJJ* j jfLaJ dl^> iilj^>.a\l ^lc 4 jjailall (J laVlIl 


Closed Loop Control 411LJI ojlill fejjlaj ^ajLaalt - Vy 


^aj£j ^aj i pLlW! 4 TaC- dljjjLij ^ jjJ! dliuaalja 4d! jaj ^aj9j 4 q\» .all ojIaII dl*iLa jl 

Ajc jliillj ^Vill (jj _ pLlsLH ciil ;L» a ^-a l 'U>\ v; <1 jla^l jj j!i DrSa (Jja*Iij jLta jS. A jj 
lAcLaolua IjLi) (_g LaM j! Lull) IjLi) ^jJaatj jS Lali . 4 q\at .all dljtAll 4-lH.iJI 4<U.oH ^jA pLlsLH 
A sl» a\\ dljlJI ^3 ijlj^all 4 CJjo) ^jLaUJ ^afLdl! ^aJJ jSjALil! jaj . pLlfiLH ojjS JUd 

aj| jii^ ^ (>j ja^a jj jilb Iajj^ Constant current starter ^Li jL£? P^V' j] 

jjjJ (_)jA*j ^aJJ ^aJ jaj t 4jjl)-l.all lj]j 2 a-a]! jLlj 4-aj3 (^j ^aJJ 4C- JjoU ^ jiklt jjjJ 

(_).a^>ll oAL) j j-a ulll <a^> (_]-«Jtj jl (_J-«IS]I jlijlill (J- *a j ^ jdll 

Aic. ^aj c- jl ( ojJjS t g ~i \\ )-ic. (JLa^.Vi jj^J l-«Ajc- yiLa <— ajIj J^J-4 


d v idj fAsa 4 _nAj j* Current ramp soft starter a&L^Ic jld ^lill 

(j-«j ^jt^j ^ ls-^J j-« 'Ajj jLni' jl (jAc-La dljUi jfiij 

4jI^J jbj -jLni' Ac-LaaJ j-aj — 4 j'Aj jLii j) dlj)-»» a\\ 4il£ jl ^1 oliij^l i J>Jj 

jjjjCill 4 Lla (jp^laVI 

(^Illl d^bU l^la C1 liIj]I jfjjil-J p!^VI ^ ic- dl jxa oAc- <J Ac-U-^ala jld ^aC-Lill p!^iVI jj 
p^ls^l 4 jIAj ^a jaJ Jj^j *•. 1 \ J-»*i*i <_ 5 -^l dlVLajCLuiV I ^3 jS i ^iljj]l (JlLajjiaa p^tjj *•. jilaJJ 

dll ~n >>><a\l (_JlLa 

Torque control starter g^gj j jA j 4 i\».<a,ll a jIaJIj p!^i^fl Jl£ji j-a jja .1 JSLa aIUa 

i 4 daidLaj 4 .j]l.C. jjj 4 111 yi<a jV jj! (J-aC- i SjjlaJ iilj 2 axill jj ^-1 LaAj& p jjll IAA (J-ajdaLlj 

^ajilj . t^ljia-all (_5^J-« (»j*J! C-ll-ui^J ^ a^nlj jll t— ll jaa^JI (_}.<a».'i > jU j-a pjjll lAA J 

ijj^-all (jjla-all p!^^! 4 j!Aj jjj JJ ^aSjdll ^ajjl 4 iql-yH AjAillll 4 jLa*j 

Starting Torqe p^VI & - ^ >7^ 

(jifr L- ilid] LiSlS Lajc- i^lj^-all laa j jl C- l^a) 4^j^JIj a-Ajl! jxa 4j^l j^xa'nl 4ji i Sjja-all jxa 

pjLd] Ljsldaj Lajc- ^jJaaJj pLlsLM Ajc 4jlc (jjJa-al! (J<a^»\l ^ajc- j i^ljSa-al! 4jUaC ^ajc- 
jjjj pLlsLM Ajc- t^jaaLU ^ L» i e 5 "^ p^V! cltt jjli! jj ij! . 4 1 j^ll 4 £.jjoi 1 ! ^^^Jj j - \ 
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1 g 'ic. (Jn-iM 31^1 JjoiJ OJjAj ^3*3 £J3 jo 3 (j-3-mi (JSjjU ^-l/lkl 

31k j 3^3 3UaC- ^_jc- cHlIj CllV^U 3^3 J< jujj ^3*3 ^3^ U *3c- 4- 1 _jC- 3<all 3 - ®J 4 ^ l-a311 

^-^IsVl (j-®j (JJiii! 

Soft Stop ^1311 litLVl _n/(-i 

i— aliiVl 3^ 1 --3c. . 4 qKMLi S3 j 3 UJ^ ^till <— iliVt 03^® ^c-31 £-^lsVl oJj^-sJ 3 j'iVi (jl (j^-«-! 

^gJc- JjjJbuill ^3*3 (j^t-UJ y3l3bj JJ j3l 3«"3 nj i~~n-s ^c-Ull ^-l/lkl/ll jjjiSl*-a ^c-Lill 

3 c- JJOJ (J^aalijj ^gJljlljj 4 33 % 31 (_3-lc- 3 j)-» 3 I (J-a %3 ^ 3 ^ O'® (J 3 ^li^aJ dj-L^J 33 % 0 I 

(Ja31 ^3& 33%01 3^ 3*« f»3& 1-£J3 (_$ jLulI) (3^ A J-»Vi\l (_)*%n 

( Open loop voltage ramp) j^oOl jjjill 3^ 31331 s jl3l J A».1 u.aLJ 31130 

^3*3-j 3 % iIO 31.1 j ^c-Ull - — allLOll 3O ^ 3 — ^ 3^! j 

_3-a3! dj3»3 3^p>3! diLik3_j-« ^30 - 'AO»>j Aj4.3®3<3 03I31 aJojojI ^ 31 i aLLVl 3) 

313 i 3ja3l 1 ®3 j 3*3 o3j 3 (^llilOj Q.a%ll 31 3c- 3aLdal ^c-31 1 aULVO c!i.i^j3 3) 

.^-l/laVl 3*3 o3j3 cs^) a >1 •*> j j 1.1^. 3 3 1/1 l^ijajj 3 - ®3 <3^ eiiV^tl ^c-131 1 alOVl O-ax-LaLi 


DC Brake j33i 31 j03b 3L»jill 3 V /lj 

AiLdaVl ol& 3 j£iV 3333 33 j ^c-lill 03 O (^jlj j3ui3l jl_ul3 AJLa^all 3a3bj 3 ^ ua -J 

Cluliill dll k\* 3 ^- ®3-3l *3k 3-aC- l3u-aj . 313 1 ■ -i;- 3 -&aj^sms ojI 3I eiii3 3 1 3iLtt 311x3 
3 c.jjoj 3 lal a ^11 3 ^ 3 ^ 1 -®-® eiuliill d il aO ^iLai31 ^ 3 *^ u ^ 1 -33^. 3jj 3 I 1 II j3joi 31 jl_iil 3 

t j3_jll 

jjaii (J£julj 3^a31 1 alilV ^alLoball jLiilLj 3La^)ill 3 - 

Slip Ring Motors i-fljal31 jj 131 3lSja^» - \ V'/lj 


33^Vl (j ^»» j ^^3 3^1j 4 1 sj^Lall jll3l eii3j^-a 3 ^ — ^c-31 ^1^3131 3 ^®^ 

ojj3 ^ j3*J l^a^llil 1 — ajql^all jll31 u1£j2l- a lll> 3-® *0 ^jl*31 3^J 4 A u.oj-a ^lli ^ l-»» 'V 
^3a3l A3J 313 J ( t oj3a 3ljL)J 3 j<j 3a1c- ^33 1 glc-^oi uV3o 1 <l\"3.a\ 

s-31 J^- 5 <Jj13j <_3^^ ^c-131 l _ s ^£- JLajtiLoil ^ql^i'i^ll 3 ^j 313 j _ Iji^. 33 

''.Cj3j^3! 3 * £jil! 1 ^ ^y\ 

?-3i 3laL« \ iii (_ya&2 ^^11 i s_ji!3l ^)1131 3 j3a _jA £j13o 1 liA 3liA j 

3^3-^ p 3 (_>3 cA ;3» a 3j^)131 o^-j di-iaJim 3 t ^c-31 1 ^^- 3kj^)laj Ac-lilal ^ u^j 
3 I ^ 3 & ^ 3 ) (_ 5 ^jjjoj 3aj^)i31 o^-j 3c- ^^jLm \$ 31 j LiA 

Jajj 3& 1 S jklall ell3j^a i 3j^31 ^13 

.31131 diliLa ^^IJ eii3jlk31 
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jjjaSl jj jLui 
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Hfr jUUb ^aoll Juiajj JSai 


Motor voltage 

v 

100% 


DoL Star/Delta Softslart 



AjC- jjjll) uUIxIaI AijliLaJl ^ia JLJu 

f&UIl J (cr^/o-^ ) £^V' J t^ 1 
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1SFC1S1I 



Motor current 



jLlSl dil jWial AjjULJl ^da jj JLui 

^UII £&i \ j ( J >Udl £}l&u 


Torque 



£^l£Vt •loC' fjsJl dl jWial AjjlLaJl ^da jj Jiui 

f&UIl £^yi J (cr^/o-^ ) e^V' J £3lfeU 
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Ratings ^ p^layi <»Qajl ^ I - Vt/y 


.l^jj l"n-\ IEC947-4-2 ^ Jalll (ji aJ ^C-U! ^gic- ^^iaVt ^Uail 4-i.ajqi V I (jj 
AC53b j AC53a ^ j ^y&y\ ^iks ^ jUi-a 


SCRs (J^-^ ^>-«J _jt*^ J ^ i iS'N L_bjil Vn i. Vn«-i\l 4 -i.a.mV I ; AC 53 ci *- Vu<-» 

SCR (Jjj^ajj ojta ojljik ^-UjjI A) IjlA J i j* \s <a \ l l}aC- CllSj <J£ A 

SCRs <JVli. j-«-) Aj-^ J ■ £ viii 2 k. ^.a c- uJ Vn ^-_A i^J 4-i/ajaiVl ; ACS 3b *- Vu<-i 

4qiq-s\lj (j^£aa A {°\\ »'i<a\l dilc-^ls VI (jjj ■‘Lila^l! diljjal! Lai Jaaa ^-^/laVI (j-«j JVji. 

(JjkiasS AsC- i £ jA>A SCRs 

; 4-iAmVI (j-iA A^ bu 3 

: AC53a s Vu.o A^'rA' 


115 A 
3.5*In 
10 seconds 
75% 

10 


(Starter Current Rating) ^r^Vi j^ViVi jlii - 
(Start Current Ratio) ^r^Vt jU 11 ^ Via VI Jsi _ 
(Start Time) A^W ^-VlaVI t>j - 
(On Load Duty Cycle) <_A^' ■Lh- J4& - 
(Starts Per Hour) cjl&VlaV' ^ - 


: AC53b ^ Vu.o A^VO A' 


115 A 
3.5*In 
10 seconds 
1445 Seconds 


(Starter Current Rating) t^-4' ^VlaVI jA A* - 
(Start Current Ratio) cs^VH JA ^VlaVI jA A^ - 
(Start Time) AA ^VlaVI t>j - 
(Off Time) dilc-VlalVI <jjj C*.Ij]I - 


^ Jp&j jLiil' u' A4H Ajaa^Lalt ^-4 
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^lill l Jb- Ciljb pl^jl c>axj -1 9/u 


100 A 

\ \ \ 100 A 

L L L ioo a 



100 A 


M 


100 A 
Ll« ^uii 

Jack 


100 A 




58 A 


\\\ 58A 
H rr s 8a 



100 A 


(Jj- i^yajJa ^C-lill 
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> £ 


$5 



clifljit (jjJuj ftJSjj ^ jilSl ^jic- J^uu S JC> ,_5 ixj £&*!! (jajj J£ju 

Lkiaji 1 j ^jI.1 J< uil ClllS^p^al] ■‘Liauj'^I CllljLiill j_jl c_La^j LiA j 

0 1a t>j j^i J^i, Cj1£j^ jLii 


khuder@scs-net.org 



jLuu j p jiull LS lc- J juu CjI S ja^ SjP ^iau ftiAaH (jjjj j£Ju 

jLii (J<aVn l g i£]j 'UauiV I Clll^)Lii]l j-a>-a ^ILall j_jl l_JLaj LiA 

_l^JS Clll£j^v.a\l (jLajl j-a^-a (J^Lk. j AaJj 
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^gUIl p jliVI ^Ual] dal& dliualj^j ia jjJj -^/u 


^5-s'ill (jdj dll] dldalj t jjjVill dIAii)p jlV^I Ale- jjjjIIj jLiilli ^5-s'ij ^Uaill 

pjlajH .id 1 1> lj.li ^»J>*JI ^C-li-aJ (j jSj d-1^. Ldjl ^»J)*_llj 

t jJaji ^J>*_ll jjjjla (jc- i S3 jj]l (j£uaJ 

IEC/EN 60947-4-2 ^U=^l f ldll 
ISO 9001 j ISO 14001 t jiU ^L^ll 

adj'v.all jlu ^li+ll I jil (jl (jd^jii^j^-all <Lal5 dLaa». ^Uaill (j-ajj (jl *•. '> j 

dll j jjc- o^) » --»a JU. 

°(_jj £ * -)- (jjjk I * - jpa 4 _iajoiVI ^dillj L)-a*-ll AlC- (_J-a*JI ajl^p*. 

O/q^O didll djla^)]l 

* * * l 3J^) * * * LS^) (jldall pliijl J-Iaj 

65 (DBA) gj> dl l jjWA V u'l 

dllui jx JJ jjj^la (jc- (J-aJtj Al^ilU ^ jlj-a p jla^l aj^aJ (jdaiu 

IEC 60664-4-2 3 djttl 


( 4 q j\ mil ajiisllj ^ jjda ) (JLa«Hui V I i Vi ..o 

(jT^VI d Ijjll <j* +20% C5^ -20% JI+-* (j-«+ a jjjA 50 J^' 

( 5 -^VI JJjjll j>a +20% C 5 ^ “15% Jl+^ (>«+a dJji 380 J+?^' 

^dalj (_]£. d ^JiLall djl 4 ilu^iVill dl J-ilrv-all (JA£ (_jiajl*JI ^.Aj 

adsll ^Uail dldal j-all (Jjd>. £^0) djjjdall dLlLadl dl5 ^gic- ^ILall (_g j'i~\ j 

a^j^-all (J-aaJI (jjalidl jpa dLaik ;dULa^. -ij^j 1_^J (4c JjuJI ajjjdall 

(j-a dLa^.j i j jdlj dLj £-a (J-adl ad j dLaiwj i ^^La j jdAli dllj £-a 

d^.jldl dLadl (jjLaj £sj 3 (j-a dLa^j jljlajH ^-jld dL/ldJ jl j_jia pUaijl 


dal j-allj t -. 5 Vi\l dl j JfLi +3aJ^)l da j 5 UI (JjLoi ^j]I (J£ ^Uaill (jA+aJJ (jl 

djjj+all 


(Jd (_5^J 4 dk.1 j da jJ <li)Lad dl5j^-a ad- dlajl j ^5lal jd ^ILall 
^jic. (J-aall tjd J* Vdll (jj^J (jl i~ 1> j3 dlSj^<all ajjli-a dc-Uadil iil^)^-a 

cSlSi 


jl_d <Lijla ojjil ij|j J \,all da Jj lil cdj~\<all jjd. d ^ 1 c. Ijd ^JLall (jjd (jl 

jjla (jd-d 


(a^)ibai)(_5 Jjoi 4Lla ^IVall 4^-a^)J 
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w 


<UL^. _4 sll 4 c\ lalm^l -cdj~\.a\l jLii ) 1 g j\c- jg 3Vi Q^a^C- 4-Jal-d ^'°^l 
-jjik'il UaiJI (J ^ ■ in -(ilj-\,a\l ojl^i. -cdj'^.all ^»J)C. — (j^SlJu jl JlC-L-saj <Ul^jjLii]l 

( ^!^V' ^ c> JLcUaWtfl J-lc. 


dl.il.lC.Vlj ^llll 4jjlS, Aclilaj dndj (jjJpjj o^lxlml ^gJc _j-lUi jl ■ aa. 11 ^ILall ^c-alj^jj 

4j Jy]£dVI l^-a&lj C llxl a-lxj cdlij dljdljlj]! j ^Jill 4ilS jl^Jalj 
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(jj 4jjj£Ut 4 jc 1 AajjjaSJVI S^bA^tj Sj^j 

4,-ylU-allj oLaII ^lu a diUava 


<LakiLa - Vgr 

4ji 4-ic.l n.all jl^UI ^^3 4_ijd]l oLioj ^ ~s n-ill ibajjk-a]l dlLuuai jo ^2 dlj^. dllAji 4 's i'i 'i iaa. j\ 
(JiloVI (JoaJI ^aly <_ 5 ^ l g 1 > llxo ^aiu dlLmm joll oA& (J-aC- ^2 dllJlSdiil dl^/li Asajl 

; diUllSd'J I oiA j i ( (jS^La (JaS AiKjll ) LjL^alal j Liia 

<aiyi di:v^ - 

L$J)\ >.ati oLlo 4- l^a 4 -s \\ a> o 
(jjiia _joll Aj.1uu 

.SjjSU! 4JS1I <_kJl£JI <jo %r . J 4iUJ! AilSj J Ja^jl Skj 

li& (^J 4 IgiiiKl (Jbai (_gJUl-lj ^jjl-iail (Jjljj 4 isft £-_jdajo li& (Jjliljjaj ^ilallij 

cJlil] (jJliLa (J^. 4_lijjjSl'JI O-llliillj 0 jgpJ (JLojbjail <jl .l^.j j}LlaJI 

(^ jjm\) p s j?ua1\ s^i j (^ jja^yi p^yi ) p^yi -t/g- 

Soft starter & Variable speed starter 

(J-oaJI (^g-ic- 1 g LaC- jS'inn ^aJ dllSj^voll ^Jija ill] dlliljiajl ll*j dn^a (jjll £ada d ll )-»s.o ^^3 
dll*Jko]l (JuxiLutl <UIaJI oA& ^ 4 (JujJI (jc- a Vsia tlljai ^pallll .lie. 1 g La £■ ^ g 1 i j 
4 at n 1 olioll jjal_jj olioll [JaSi jdu Clll^. (Jlio ^ Laiii 4 (J-aC- l.l^g \ 4p3lfi j 4_i.ll*JI 
o^l_ia]| (JLajtiuil C_La^j liA J ; aJj^soll 4 £. jjoi ^^3 (JI_jio ji*j ^^JliilLlj J ^^3 jyij 

jjoJI o^iida]! 

j\ a ^ ^ j^y (^uit p^iiyi ) ^ jjj^yt 

(JLi. ^^3 (J-aC. ^S jjliSJVl ^ILall 4jLafr (j-« Asu (_J^J 4-1 ,a.mV I 4ac - jjoi 

^^3 Laj dllS^a-aiS JaJjoij ^lLa£ (_J-ajt!LaiJ 4 (jlS ^ LLui (_yV t^l^^-aJI 4£. jjoi djjjiu 

(Jau jjl 4 (_5^^ dll -s llll j LallLa ojq"n«.a l^JLa^i <_ 5 ^l dll -N dllSj^-a 

_43jLoi]1 dlljHlll LaS (Jdaal olllj)-a (jV (^'il'l-a /^ ■a's'l ( xJLa]l 

4 1 iJafij ^-^ila'il Aic- £Jjjuli] ^gAl j^ajal 4jJ)Sj-all oAjUall djliada-aJl ^2 ^AVumi 

i_Sj3j] 1 .lie. 

4-aAlaJ! ^IkLaVb lAxa ^jjioll 0 3A pjZ Aj£ JJ^JVl f J*A\ S jJlUI ftjUIl 

(J-aC- ^aLlai (jl o^)Sa jj 3^JI j)-«j 4 (Jo's II dll jP-il-a ^ kaa, 4e. joJI ^iill tJ^pa-all 

^‘s^aill ^aliai (jo (Jda3l il^. ^ ln»i kc. JoJI ojjiilo oALi 3 + 4 ~s a>>o\ ^ . >l 1 ^dl ij^p^o 

oAlbSI 43i^)iaj Ion; (Jlitill pj^ii'JI ^jako (JJ^j (J^ 1 *-! (c 5 -* 4 ^-^ 4 ' a -^ (J^l) dlLal oa^lli 

jySjJ (^l (_5^jy lAA j l iJa'sl 4_ijl)ao\l ^ ua cJj'soll kc- jjoi jjji'i 4_lijjj£]'J! 

)aa» >^)ll t» IajAhJ jliSVI dlLal o>^)ll 4Aljia j) C- f.liaiLoj'J'j 43lia]lj 
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CjUaan ^ fylfot U> -T/g 


<jjLa]l 4ijJsuJ! JlLaiJ ** 

(J.a'vll ^JLi. (jt jiaill ^vilajlll! (J^joi ** 

jljiai ^.S pUaijl v i iiiUll jjlj_j.ll I j)-a Ajl .a J \\l (JlLa 4_LuiLoil CllLiLai*. ** 

jl jLVI (jiSwl 

4jjl ji. 4jLai. ** 

jjji]! Ja_jjAj p l/laVI jl-ii o_jji <_)iLa Aic. ^^lill djiyiill (JjIsj ** 

-1*J (jt Aj ^‘N'v’ij (jl (i—iLLJI j£>aJ ** 

4i jkJb ^yiaji ^Vill t- llulJ J 4iU=JI ) cUJI 4i& (> JJ£il! ** 

’ ( j ^aS^\j s j^Vi jUc .1 aj jj <^u^i ovuiij a^ui 

p j^iiSl ojJliaII ^tjjjg£]yi SjiLaII Ll j^a - i /gr 


; Ajlisli y>li U>J <a^) 


-lj\)-».a\' (_g jJjolaII L- Um*v Jai-aiallji (jS-lil! )-» n.o A ijl^a] ** 
CjLaLu^ill A 3 -h.j.iI jj ^rvlill <ULjia j^a (j^aliull ** 

<J-al£ <iajl (J-aC- * * 
jj jj j-a j laJjaij * * 

<LijIj j§£l! AilLJI lillll^iai Ij ^IAjjSjJ ** 

(_y*ji ^yic. -ij-ij- 4 ** 
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p^uJl ojjfcLall 4-tjjjg^yi ojLil! Adi blj^H -°/gr 


lM aJU ^1 cU] J* jA ( Jb^l I jA AjLIJ I i j^JI jl 

AjfLa-a AdLa j Sjj 3 <g \'~i,a\l 

o^jUa A \ d.a\ dlljj (Q) JjSdlli AliS^lc. j -}j.Sj-a]l ^ Wi<a )-ii £V^ ^ _j (JS. ■'■' ]l * 

; A llllill i Sj^)ia]l (j-ada ^ jjai^all ^ W Lall i"n-v i ^IdsdaiVI-J tc- __jjd jliSiVI <__yA j A-lj£j-a 

Ajjl jj-aj A i» n)-» oL^all A^lua jj-alic. Aj^uISoa]! Jajat i.Ji\l • 

.lia. <a\Jai] -}j.Sj-a]l • 

o^C- J^.1 (j-« l-ai t LH*-® -A' c - Aikda.#!] .ij-ij-a (Jdasi (JlLall ^^lill (_g-A BEP Ajakill • 

( (_jS-ajLa Jsl A_i£ujl^La]l dll jl jjA^lj Jaj)» d\l ) JsSH f.ljJ&'^l A J-i<l \ ^^3 dll A, d.a 
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AiLdl (Jaidallj Jjadll) ll ]| ^liaillj (jdjaJI ^ Wl<a\l ^Jal (J^C'ill * 

iJ-ajtl] ^jJiLa]! Ajakill ^gJc- (Jjja^aal] AjJjSjdl oCjl_la]l A A t >).all J-aC. ^ W Ia] 



dLaLaj^alli ^Vill Ajsuail oCLiill AiLijla AijULa dll ii\u (j.ai..o'n (J^-'~>11 * 

CajJ Aji dLal .a^ll Ajlaj A >.-)! All dll iWi-allj l-i^s^lj dja. i o^jailLa]! Ac- jjdll oCliillj 

; ^Laj-dl aJUJ jlij £-a Addaail Cal j ^ W La 
(jJUilljj Cldc- (j^LAjUa ^IaC.1 JjSJu]! (j_J^-l (J-alfLlll ^jlilLa ^Laj-dl Alla = 

J^ajla Jai A^lkd^l 

(jS-ajLa ^aiaC-i Ac-UalLoiVl Cilia, Jjli-a Ajdll t _3^lc.'lfl d^la ^jdl l.d&j = 


(J-a*J dl ;i\i< oCc- Jaa^lia (fo) a jlalLal 1 Ac.^)jui 11 j aCLiflll Aii^Iaj A >.ol All dl liaaall Uai 
^blbj j^Vl iddll Jidl! d*i t Jadl! Sjljc. aIU ^d aIU J£ 

jaajLa lc& j Ac-UaiuiV 1 (Jd (jJllilljj Jaidall (Jll Jjadll Ja LalS.j Ac -1 JalimVI 

.Ac-jdl a^^iiliall addl 
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YY 


Operating point, 




a 


b 


V J JiuiJl 


AjjISmoIj tdlij (jJiLa]! i Sj^la ^^Jc- 4_iil^aJ 4 isft (_j.nj ( ■'■''!* 

2i CllLoL<u-£i]l <11^. ^-a <jjlLa t) Kc. Jjaill 0.}Lls]l <Ul^J iajt >>)\1 JJJJM 


Fig 4a: Regulation by valve Fig 4b: Regulation by variable speed drive 




t jiiii 
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ilS L-fllLjj p^lij jSLidl dUjlla -Vfr 


£5l!V! Aiu> 

4 K. : 'i aU 

^yi 

^uii 

4^ ^21 
o^JCLall 

cs^/cs-*^ 

JjoiIuaII 


v 

V 

-la-dj 


^gic. jjjxiS a-ljlAlj iill£l^.l 
ajLuia]! 

v 

V 



^5laV' 

v 

V 

^vi 

(lUsJI ^gJc. 


4 3 r - a'ljJA] 

<C. Jjolll 

v 




dl aJila/^jl ■ dll t_jj^)di 
i— a3jlll J5ld 

jlL 

dljjjllll 

(Jjdal 



i— sajill Aic- 4dLall 4jjjl=uil! 





dljjill (Jtalil 


£-5l3VI AiLi^Ia £-a 4 151 > : Ii.a ^jjl jalii t ^gjlill (Jj-y.all 4iLi j )Iaj £-5ls5U 4..u,a2lj 

aj2u.ll dbiaflljj -V/gT 


dljial jj j.dj <d jjoi3 4_iijjj51i ^&U1I ^-^IsVI j A£.jjoi]l ojujCLall ojLia]l o j>.ol ic- jl Laj 

L- Uh-s j dluasl jJ I.}£a (JlLa j-uu!i ^gSlI o jg-^5U 4ildj jLnllj jjjull dl^.ju o jdi 

<aOai] juj <£j1luus ^&Uj 4 3-»q ~i tdLiA jj5j ji i. _ i'n j3 IEEE 519 — 1992 

( 4^ jLaball ^ jl jlill 4 J-»q i ^ ^Aui\ ^g. i» .all .221 ^g3 a-lu^^SlI 4J5 jjoi jjJJj ‘dlu^j^SJI 

Cjlial j2l 4-<ua UI^jujV jl ^ua ^ j PCC ( Point of common coupling ) 

(JLaaJ (_)ul5 £dau2 ^2Ll (_J5 ^glc. J (_J^)Ldll ji ^gC-1 u«-ill jc- 4 n'lil ill 4.A j^ : La]l 

4..idllj Z°/o 4-Jj2all 4jtjluu2lj 1 jir.1 !-»"n ,.l^ jjjuuil] 4uJlju2l 4jj-*.allj L^fr jjj jjjuu 21 
4ujl)-».all 4uu2l dliial j2l 4uu3 djjldi J La. ^gij 412 j-a 4_dl_2l dl2al j2l CjLoiik. ^i2 (R/X 
4_ia] 1_*JI 4 .alVi^l £-a i. - 1 ■ ‘>1 jjj LaJ lilE j ( 5Ha dluflal j2l dl j2a 2.1-Ck J j ^ Ig IjWil JLaau jjl l_ i-%ja 

IEEE 519-1992 guideline j IEC 61800-3-2 


khuder@scs-net.org 


aJLlil |»Uaj] <Lal& iajjJj -A/gr 
ftTnall Lf lC' Ja jjJj 

ISO 4001 , ISO 9001 Jc. IjjU ojSj J IEC ^ fcLil - 

.1 joUaJI D -2l,£, . . ^ Q 1 Cj 

4 jiall i»ll 4 _j.}]j (j-ojojj Ji uil IgJ (JlLa-a i - ii£>a 4 x n.o.a\l (_jl i— L^J 

l— lila]l -lie- (jjill ^jJISJj (_W-^ (JSjolI j»Uaallj I L_nSjJ ^gJc- aj-tlill 


O-UJuaH -VgT 


ANSI/NFPA 70 : National Electrical Code 

EN50178 : Electronic equipment for use in power installation 
CSA C22.2 No. 14-M91 : Industrial Control Equipment 

IEC 68 Part 2-3 : Basis Environmental Testing Procedures Part 2: Tests - Test Ca: Damp 
Heat 

IEC 146.1 : Semiconductor Converters - General Requirements and Line Commutated 

Converters Part 1-1: Specifications of Basic Requirements 

IEC 664 : Insulation Co-ordination for Equipment Within Low- Voltage Systems 

IEC 447 : Man-Machine Interface Actuating Principles 

IEC 439 Part 1 :Low Voltage Switch gear and Control gear Components 

IEC 364 : Electrical Installation of Buildings 

IEC 204/NFPA 79 : Electrical Equipment of Industrial Machines/Industrial Machinery 
IEC 106 : Guide for Specifying Environmental Conditions for Equipment Performance 
Rating 

IEC 529 : Degrees of protection Provided by Enclosure 

IEC 1000 : Electromagnetic Compatibility 

IEC 1800 : Adjustable speed Electrical power drive systems 

IEC 721 : Classification of Environmental Conditions 

IEC 255-8 : Overload Relays 

IEC 80 1-2, -3, -4, -5 : Immunity Tests 

NEMA ICS Part 4 : Overload Relays 

NEMA ICS7 : Industrial Control and Systems Variable Speed Drives 
UL 508C : UL Standard for Safety Power Conversion Equipment 
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4£’J*jA\ oJbAlt ^liaj CjliLaljAll - \ ♦ /gr 

jl ^aC-Ull jjljUJ LajS p.1 jjai j)\ nc. jf ' (jA*_j .A 2 >.jj u' LjIjSs (j/a jjAu) La] AiLaial 

JaV' (_g jjl i-n i Lla3jj ]/Lal£ ^Vlll (jl -la^joij 4 l& jjfr 

( _ 5 ij La L]]j (JLLaS (_J-a*JI 4 Sj^Ia 


(J^.jJl jJjli 

jl jjiall 380V -15% 480V +10%, three-phase, or 

jj42l ^aLJ 200V -15% 240V+10%, single-phase 

42 j.*4] ( 5.5 ) cr^ JL/iS 

^A. ui^\ 

a5uj11 48 — 63 Hz 

ijkAll AA^JJ 3’ 7 ~ *a3 Ail jlill <C. j-a^-o ( _ 5 Ic. f laill ijxuu LaAjc. Lai 

HZ 72 J!40t> 

^IkL.V! lUIc- 

^j-auiVI tJ^JI -lie. c2]2j JaVl ^^ic. 0.97 

\ 

^j-ajuiVI i_LiiJI ■iJC’ JaVl 98 % 

Z J^ 1 -A* 5 

j >421 ^LL o - U N , three-phase 


42j.2] 37 CjLilkLaiV t <J22 0 to 1000 Hz 

42j.2l 37 l3j 3 CjLilkLa')/ 4 jjj*jU JAii 0 to 500 Hz 


L jl ^iA^ll £jUll (J^JA 4 (Jjla 4 4_ulj 0 01 999 9 

j^jjll L ^ All 

Aj ^^ajaaII (Ja^JI 

j^lAA <i^A (+ ) oA /2 jliill 2 >a 120 % ji 1 10 % 

Aa^jJ 

+50 o C L r^-10°C 

A^.jJ 

+70 °C -25°C 

(Ja*J 1 ^) 1 £a ^lijjl 

jLall aK.% jjAj ‘ 1000 m tA*. 

°/ 0 ) LS -ajoi'^l jliill ,JSj 4 f (r * * > Ls ii.! * * *) Jl>.all (j - 01 "^ 1 

K %.) 

i Uj.i'N Agnail Aj 

(IEC 60068-2-3) 

5... 95 % 

Ai^)±ill ^ja ^aJ^c-VI JSUil] Aa£L^J 1 «JVill 

IEC 721-3-3, class 3C1. In option, conformal 

A. \\\ AA \*\W dll^lxl] Aa£L^J1 

IEC 721-3-3 Class 3C2 

Solid S^^EaaII Clil^)l ^11 ^xlaJ 

IEC 721-3-3, class 3S2 

^.aIqC- V 1 A-Jjja 

(IEC 60068-2-6) 

A f\ s \v s-\ 1 \ A j^jjj »>1 U i 

according to IEC/EN 60068-2-27 

’l\i C t UxI'S AjaJ^c. VI J^j^aII dl^li A^.^p 

IEC/EN 61800-5-1 
UL 508C 

-L'j.iil ( 15 ) ^ Degree 2 
-L!j.t2 ( 15 ) t> jA' Degree 3 

4_1xaij^)]1 CjUa^JI 

jliill SaL j 
^jl^iaVI L>JJ L ^*4' 
(jAajVI J_>L JJ-a3 - 

J ji.All ^Lakjl - 
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- Reference books from: 

* Schneider electric company 

* ABB company 

* Siemens company 

* AU com Electronic company 
** Scintific sites as: 

- Static. teriin 

- Jimdgray 

- Vijayenerg 

- Lmphotonics 

- Wikipedia 

...etc. 



